Monomers and oligomers of the M2 muscarinic cholinergic receptor purified from Sf9 cells.
G protein-coupled receptors are known to form oligomers. To probe the nature of such aggregates, as well as the role and prevalence of monomers, epitope-tagged forms of the M(2) muscarinic receptor have been isolated as oligomers and monomers from Sf9 cells. Membranes from cells coexpressing the c-Myc- and FLAG-tagged receptor were solubilized in digitonin-cholate, and the receptor was purified by successive passage through DEAE-Sepharose, the affinity resin 3-(2'-aminobenzhydryloxy)tropane (ABT)-Sepharose, and hydroxyapatite. Coimmunoprecipitation of the two epitopes indicated the presence of oligomers at each stage of the purification up to but not including the fraction eluted specifically from ABT-Sepharose. The affinity-purified receptor therefore appeared to be monomeric. The failure to detect coimmunoprecipitation was not due to an ineffective antibody, nor did the conditions of purification appear to promote disaggregation. Receptor at all stages of purification bound N-[(3)H]methylscopolamine and [(3)H]quinuclidinylbenzilate with high affinity, but the capacity of receptors that were not retained on ABT-Sepharose was only 4% of that expected from densitometry of western blots probed with an anti-M(2) antibody. Similarly low activity was found with oligomers isolated by successive passage of coexpressed receptor on anti-c-Myc and anti-FLAG immunoaffinity columns. M(2) muscarinic receptors therefore appear to coexist as active monomers and largely or wholly inactive oligomers in solubilized extracts of Sf9 cells. A different pattern emerged when coinfected cells were treated with quinuclidinylbenzilate prior to solubilization, in that ABT-purified receptors from those cells exhibited coimmunoprecipitation. Treatment with the antagonist therefore led to oligomers in which at least some of the constituent sites were active and were retained by ABT-Sepharose.